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‘This invention relates to mounting means and more 
particularly to resilient mounting means which permits 
frée pivotal movement in one plane and spring restrained 
motion ina plane at right angles thereto. 

While the preserit invention may ‘be utilized in any 
type of installation in which a mounting means is rè- 
quired it is particularly adapted for resiliently mounting 
a part which is normally raised and ‘lowered in a vertical 


_ plane about a pivot point but which may also ‘be sub- 


ject to movements of a lesser degree in a horizontal, plane. 
A ‘mounting means as disclosed in the présent invention 
thay be used, for example, in mounting the canopy of an 
airplane, the canopy being pivotally moved between 
its opén and closed positions, by means of a single actu- 
ator, about a pivot point adjacent the aft end of the 
canopy. | f 

‘Quite frequently a plane having a canopy mounted 
as described above is taxied with the canopy in its open 
position. At such times the canopy may be subject to a 
certain amount of lateral motion as well as tp and down 
motion, particularly such motion of the canopy is present 
if it is ‘subject to a cross wind or. the plane is taxied over 
rough ‘terrain. 

Accordingly it is an object of the present invention 
to provide ‘a mounting means which permits pivotal move- 
ment in a plurality of planés. 

Another ‘object is to provide ‘novel -resilient mounting 
means for one component part of a-machine or apparatus 
with ‘respect to another component part when the two 
parts are either in spaced or. contacting relationship. 

Another object is to provide a novel resilient mount- 
ing means whereby a part may be accuratély positioned 
with ‘respect to another pait when in contacting -rela- 
tionship. 

A better understanding of the invention will ‘become 
apparent from the following description and drawings. 
It is to be expressly understood, however, that the fol- 
lowing description -and -drawing is for ‘purposes of illus- 
tration only ‘and not a definition of :the limits of ‘the 
invention, -reference being had for this. ipurpdése -to “the 
appended claims. 

In the drawing: 

Figure 1 is a fragmentary perspective view of an air- 
plane in which a preferred form of the resiliently sup- 
ported actuating device, as disclosed in the present inven- 
tion, is utilized to mount a plane’s canopy for movement 
between its open and closed positions. 

Figure 2 is a perspective view of the resiliently sup- 
ported actuating device, as shown in Figure 1, on a larger 
scale. 

Referring to Figure 1 a portion of an airplane 1 is 
shown, the plane having a canopy 2 adapted to close the 
cockpit 3 of the plane. The canopy is mounted to the 
plane by means of a pivotal attach member 4, located 
adjacent its aft end, and a resilient mounting actuating 
assembly 5 located approximately at the mid-portion of 
the canopy. The canopy is raised and lowered by an 
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2 
actiator associated with the resilient mounting. actuating 
asseibly by pivoting it about the attach member. ° 

The resilient mounting actuating assembly 5 comprises 
a pair of L-shaped bracket members 6 and 7, one leg 
portion of each ‘bracket member is fixedly attached to 
structural menibers $ of the airplane, thé structural mem- 
bers being equally spaced on each side of thë ‘longi- 
tudinal axis of the plane. ‘The other legs 9 of the brackets 
are parallél to cach other and the longitudinal axis of 
the ‘plane, and extend rearwardly from structural mém- 
bers 8. ‘Moiinted in the legs 9 of the brackets are a pair 
of spaced circular trunnion rods 10.and 11 passing through 
suitable apertures therein. Rod 10 is positioned so that 
one of its ends is flush with the outer sutface of the 
leg 9 of the bracket 7 and is welded in this position as 
indicated.at 12, the other end is freely supported in a 
bushing 13. and extends .a ‘suitable distance beyond the 
outer surface of thé leg 9 of bracket 6 for a purpose 
which ‘will ‘be presently apparent. Rod 11 .is similarly 
mounted, however, oné of its ends is welded to the leg 9 
while its other end extends beyond the leg 
9 of bracket 7 and is.likewise freely supported in a bush- 
ing 13. Mounted on the extending end portions of the 
rods 10 and 11 até trinnion arms 14.and 15 which extend 
rearwardly and ‘upwardly from the rods, the arms-are 
fixedly ‘secured. to the rods 10 and 11 by any suitable 
means, ‘taperéd pins 16 ‘being used in the present embodi- 
ment. Positioned between the outer ends of ‘the arms 
14 and T5 is a spacer member 17, the member being 
pivotally attached to the cuter ends of the arms by means 
of-cap’screws-or pins 18. 

‘Depending ` from ‘the spacer .meniber 17 is a protective 
cover 19 ‘housing a reversible éléctric motor 20 also 
depending ‘from the spacer member. 

‘Electric ‘conductors 21 to 24, inclusive, extend between 
the ‘electric ‘motor ‘and a source of -électric power 25, the 
conductors providing two flow paths for current to the 
nidtor thereby enabling ‘it to ‘be rotated ‘éither. clockwise 
or ‘counter-clockwise. Extending through an aperttire 
in ‘thé ‘spacer member is a tubular meniber 26 provided 
with ‘screw ‘threads ‘on its outer surface, ‘the tubular mém- 
ber ‘being positioned generally vertical as shown in the 
“The ‘threads on tubular member .26. ‘threadably 
engage a ‘gear (not shown) ‘which is supported in a suit- 
able ‘conventional ‘manner ‘by ‘the ‘spacer meniber, ‘a con- 

velitional ‘gear ‘train (not shown) tiansmits rotary move- 
ment of the motor 20 to the gear resulting in.a raising 
or towering ‘of ‘the tubular member and canopy depend- 
ing upon ‘the direction f rotation of the motor 20. The 
upper ‘end -of ‘the ‘tubular member ‘is ‘attached ‘to a suit- 


- able structural iménibér of the canopy by means = ‘a 
` balband:socket contiection 28. 
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A dimit-switch 29 tis placed in the ‘electric ‘circitit, com- 
prising conducters ‘21, .22, and 24 rand ia manually :oper- 
ated switch 30, it is assumed that current flowing through 
conductors 21, 22 and 24 results in a clockwise rotation 
of the reversible motor accompanied by a lowering of the 
tubular member 26 and canopy 2. The switch 29 is 
mounted on an arm 31 extending from bracket 7 and is 
located so its actuator arm 32 is positioned in the line 
of travel of the arm 15. The switch 29 regulates the 
downward travel of member 26 and the canopy in a 
manner of which will be presently apparent. Another 
electric circuit, comprising conductors 22 and 23, and 
24 and a manually operated switch 33 is also provided 
which when energized results in a counter-clockwise ro- 
tation of the reversible motor accompanied by a raising 
of the tubular member and canopy. 

In the canopy’s fully lowered position, as indicated by 
phantom construction in Figure 1, a certain amount of 
torsional stress is placed in the rods 10 and 11. This 
stress is induced by over-travel of the spacer member 
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17 after the canopy has positioned itself on the sides of 
the cockpit. At the time the canopy seats itself on the 
cockpit the motor is still energized, accordingly it will 
continue to exert a downward force on the canopy, 
through the tubular member 26, which force will be re- 
sisted by the sides of the cockpit. As the canopy can not 
be lowered further the spacer member 17 moves upward on 
the tubular member until the link 15 contacts the actuator 
arm 32, at this time the electric circuit to the motor is 
de-energized, momentum of the. moving parts results in 
a slight additional travel of the spacer member in an 
up direction. The position of link members 15 as it 


contacts the actuator arm 32. and its final. position is ; 


shown in phantom construction and so indicated in Fig- 
ure 2. 

The above construction insures-the canopy seating itself 
with approximately the same degree of firmness each time 
it is lowered as its positioning is automatically controlled. 
The torsional stress induced in the rods 1@ and 11 will 
resiliently retain the canopy in its fully lowered position 
prior to the time it is locked in its down position. 

The canopy is raised by energizing the circuit com- 
prising conductors 22, 23 and 24 by closing manual switch 
33 causing the motor 20 to rotate in a counter-clockwise 
direction. As the motor and tubular member 26 are 
actuated the spacer member 17 is first lowered until the 
torsional stress is removed from the rods 10 and 11 and 
an opposite torsional stress induced therein sufficient to 
overcome the weight of the canopy. Further actuation 
of member 26 raises the canopy to .a fully open position 
as shown by solid construction in Figure 1. Its fully 
open position may also be determined by a conventional 
limit switch (not shown) if desired. 

The above construction of the mounting-actuator as- 
sembly permits the tubular member 26 to pivot about pins 
18 in a fore and aft direction and also in a lateral direc- 
tion with respect to the airplane. The lateral pivoting 
is permitted by the depressing or raising of either one of 
the links independently of the other. This feature is 
advantageous should the plane be taxied with the canopy 
in its open position particularly if the plane is taxied over 
rough terrain or is subject to a cross wind. Under these 
conditions the canopy will necessarily move to a certain 
degree from side to side. The mounting-actuating assem- 
bly through the trunnion rods will permit such movement 
without damage to any of its parts and return the canopy 
to a position in which it is symmetrical with respect to 
the airplane. Jt is further apparent that any up and down 
movement of the canopy will also be absorbed by the 
trunnion rods. 

While in order to comply with the statutes, the inven- 
tion has been described in language more or less. specific 
as to structural features, it is to be understood that the 
invention is not limited to the specific features. shown, 
but that the means and construction herein disclosed com- 
prise a preferred form of several modes of putting the 
invention into effect, and the invention is therefore claimed 
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in any of its forms or modifications within the legitimate 
and valid scope of the appended claims. 

What is claimed is: 

1. A mounting device for resiliently supporting and 
moving a non-stationary structure with respect to a fixed 
structure, comprising: first and second mounting members 
adapted to be secured to said fixed structure, first and 
second resilient rods mounted on said members in spaced 
parallel relation with respect to each other: one end of 
said first rod being fixedly secured to said first member 
and mounted for free angular movement in said second 
member; one end of said second rod being fixedly secured 
to said second member and mounted for free angular 
movement in said first member, first and second elongated 
link members each having one end fixedly secured to the 
free ends of said first and second rods, respectively; a 
spacer member mounted between and pivotally attached 
to the other ends of said link members; said link members 
being secured to said rods so that the axis about which 
said spacer member pivots on said links is normally 
paralle] to the axes of said rods; an elongated supporting 
member movably mounted on said spacer member and 
adapted to support said non-stationary structure; and 
power means operationally connected to said supporting 
member. whereby the latter may be moved throughout a 
major portion of its length with respect to said spacer 
member when said power means is engaged. 

2. A mounting device as set forth in claim 1: further 
characterized by said supporting member comprising a 
threaded rod and said power means comprising a bidi- 
rectional rotary motor; said supporting member having 
an end adapted to support said non-stationary structure; 
and a source of power for said motor. 

3. In a mounting device for resiliently supporting and 
allowing movement of a non-stationary structure with 
respect to a fixed structure, comprising: first and. second 
mounting members adapted to be secured to said sta- 
tionary structure; first and second resilient rods mounted 
on said members in parallel spaced relation with respect 
to each other; one end of said first rod being fixedly 
secured to said first member and mounted for free angu- 
Jar movement in said second member; one end of said 
second rod being fixedly secured to said second member 
and mounted for free angular movement in said first 
member, first and second elongated link members each 
having one end fixedly secured to the free ends of said 
first and second rods, respectively; a spacer member 
mounted between and pivotally attached to the other ends 
of said link members; said link members being secured 
to said rods so that the axis about which said spacer 
member pivots on said links is normally parallel to the 
respective axes of said rods. 
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